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coworkers and Schiller provide specific indications for maintaining opioid activity 
following chemical modification of the multi-ringed non-peptide structures characteristic 
of morphinans, benzomorphans, and phenylpiperidines, as described for opioid peptide 
analogs. The construction of hybrid chimeric conjugates containing non-peptide opioids 
or chemically modified opioid peptide sequences are consistent with guidelines provided 
by Portoghese and coworkers, established authorities in the synthesis and structure- 
function relationships of non-peptide opioids, in reference to the teachings of Liederer 
and coworkers and Schiller and will enable any person skilled in the art to which it 
pertains to make and use the invention commensurate in scope with Claims 1-4, i.e., a 
general class of chimeric hybrid conjugate molecules capable of simultaneous activation 
of MORs and SPRs, or for thai matter anv other class of neuropeptide receptors, within 
the CNS, 

In brief, the teachings of Portoghese and coworkers provide the following 
guidelines for preserving high affinity MOR activity for all non-peptide opioid domains 
found in the general class of chimeric hybrid conjugate molecules capable of 
simultaneous activation of MORs and SPRs, or for that matter any other neuropeptide 
receptors, within the CNS, Their teachings indicate that the A ring OH group at position 
3 must be conserved during synthesis and/or conjugation to active SP fragments, or for 
that matter any active fragment of anv peptide possessing a pharmacologically distinct C- 
tcrminal activation domain, though a linker molecule. Consistent with the major body of 
published opioid research, conservation of the A ring OH group at position 3 is required 
for high affinity MOR activation. Thus, the A ring OH group at position 3 may be 
protected during synthesis or conjugation via covalent linkage to well recognized 
blocking groups that include Acetyl or T-butyl moieties. Following synthesis or 
construction of chimeric hybrid conjugates the Acetyl or T-butyl moieties are removed by 
gentle chemical treatment yielding non-peptide chemical moieties with a free A ring OH 
group at position 3. 

The teachings of Portoghese and coworkers also indicate that the B ring OH 
group at position 6 of morphine or an equivalent position on the morphinan or 
benzomorphan multi-ringed structure is an appropriate site for chemical modification due 
to its location at a point distal to the obligate A ring OH group at position 3 of morphine 
or an equivalent position on the morphinan or benzomorphan multi-ringed structure. 
Chemical modification and linkage of the non-peptide opioid domain of molecules of the 
general class of chimeric hybrid conjugate molecules capable of simultaneous activation 
of MQRs and SPRs. or for that matter anv other classes of neuropeptide receptors , within 
the CNS at a position spatially separated and distal to the obligate A ring OH group will 
permit binding in a sterically unhindered fashion to the mu opioid receptor. The B ring 
OH group at position 6 of morphine or an equivalent position on the morphinan or 
benzomorphan multi-ringed structure may be further oxidized to a keto group with full 
retention of opioid activity. OH and keto groups are generally employed as chemical 
moieties capable of covalently linking discrete chemical entities through ester or ether 
chemistry. Finally, the teachings of Portoghese and coworkers indicate that multiple 
positions of the B ring, including the OH group at position 6 of morphine, or an 
equivalent position on the morphinan or benzomorphan multi-ringed structure, may be 
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chemically modified without effecting opioid activity mediated by the obligate A nag 
OH group. 

The construction of hybrid chimeric conjugates containing non-peptide opioids or 
chemically modified opioid peptide sequences, or for that matter anv a ctive fragment of 
anv peptide possessing a pharmacologically distinct N-terminal activation domain , are 
consistent with guidelines provided by Portoghese and coworkers, established authorities 
in the synthesis and structure-function relationships of non-peptide opioids, in reference 
to the teachings of Liederer and coworkers and Schiller, an authority in the d esi&n and 
synthesis of chemically modified opioid peptide sequences, and will enable any person 
skilled in the art to which it pertains to make and use the invention commensurate in 
scope with Claims 1-4, i.e., a general class of chimeric hybrid conjugate molecules 
capable of simultaneous activation of MORs an d SPRs. or for that matter any other class 
of neuropeptide receptors , within the CNS. 

Guidelines provided bv Portoghese and coworkers, established authorities in die 
synthesis and structure-function relationships of non-peptid e opioids, in reference to the 
teachings of Liederer and coworkers and Schiller, an authoriw in the d esign and synthesis 
of chemically modified opioid peptide sequences, are extended t o coyer the breadth of all 
active fragments of anv peptide possessing a pharmacologicall y distinct N-terminal 
activation domain bv the teachings of Shimizu and coworkers (6} and bv the teachings of 
Jette and coworkers (7\ Shimizu and coworkers teach that the intact N -terminal 14 
amino acid fragment of the complete 34 amino acid sequence of parathyroid hormone 
(PTH) represents the pharmacologically distinct N-terminal activation domain for the 
PTi 1 receptor f 6). 1 limited substitution within the autonomous pha rmacologically distinct 
N-terminal activation domain of PTH, designated PTH (1-14). by the un -natural amino 
acid alpha-aminoisobuTvric acid dramatically enhances the capacity o f PTH (1-14) to 
activate the PTH receptor bv 2-4 orders of magnitude (6\ In sim ilar fashion, the 
teachings of Jette and coworkers indicate that the N-tenni nal 29 amino acid peptide 
fragment of the complete 44 amino acid peptide sequence of human G rowth Hormone- 
releasing factor fhGRF) represents the pharmacologically distinct N-term inal aciivation 
domain for the hGRF receptor (7). The teachings of Jette and cowor kers also provide 
enablement for increasing the biological activity of the N-terminal 29 amino ac id peptide 
fragment of hGRF. designated hGRPH-29), via the method of conjugation of hGRHl- 
29) through amino acid 29 to an appropriate carrier protein protein (7). 

The teachings of Shimizu and coworkers (6) and Jcttc and coworkers (7) indicate 

chemical modifications and strategically defined points of chemical conjugation- i.e.. 
positions spatially separated and distal to the N-terminaU of autono mous distinct N- 
terminal activation domains represented bv the peptide fragments PT H (1-14) and hGRF 
(1-28). respectively, will dramatically enhance biological activities. Because PTH ( 1 -1 4) 
and hGRF (1-28) themselves mediate different, physiologically distinct, pharmacological 
activities, as well as different, physiologically distinct, pharmacological activities as 
established for morphine, morphine congeners, and N-terminal ac iivation domains of 
opioid peptide fragments, guidelines provided bv Portoghese and coworkers, in reference 
to the teachings of Liederer and coworkers and Schiller, are generalized and extended by 
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